A ferredoxin from the thermohalophilic bacterium Rhodothermus marinus.
A [3Fe-4S](1+/0) ferredoxin was isolated from the thermohalophilic and strict aerobic bacterium Rhodothermus marinus. It is a small protein, with an apparent molecular mass of 9 kDa. Its N-terminal amino acid sequence reveals the capability of binding two tetranuclear clusters. However, upon purification, it contains a single [3Fe-4S](1+/0), with an unusually low reduction potential of -650 mV, determined by cyclic voltammetry at pH 7.6. [1H]NMR spectroscopy shows that the protein contains a single, homogeneous, trinuclear centre. When purified under anaerobic conditions, the EPR [3Fe-4S](1+/0) centre signal is also observed. However, it can now be reduced by dithionite and a new signal attributed to a [4Fe-4S](2+/1+) cluster develops. This can also be observed upon reconstitution of the prosthetic groups. The function of this ferredoxin in R. marinus is still unknown but it is very sensitive to oxygen, an unexpected characteristic for a protein from an aerobic organism. The thermodynamic stability of the R. marinus ferredoxin was also investigated and was shown to be high. Thermal and chemical unfolding reactions appear as single, cooperative transitions. The midpoint (T(m)) for thermally induced unfolding is 102+/-2 degrees C (pH 7). Unfolding induced by the chemical denaturant guanidine hydrochloride (GuHCl) shows a transition midpoint at 5.0 M GuHCl (pH 7.0, 20 degrees C). The iron-sulfur cluster degrades upon polypeptide unfolding, resulting in an irreversible denaturation process.